The impact of skills on labor market performance is a topic which has attracted a growing attention during the last years and has become a major concern among policy makers. 
Introduction
In modern labor market one of the major concerns is to facilitate the skill matching and to cope with the problem of skills mismatch. It is possible that having a degree of tertiary education does not necessarily guarantee that the forthcoming workers will acquire the skills and qualifications required by firms and businesses. In this spirit, the search for those skills that improve employment opportunities and career prospects is one of the most important issues.
Nowadays, in a changing work environment, people need to build up a broad range of skills to satisfy the business' needs contribute to a modern economy. Traditional skills such as education and mental abilities like teamwork and self-motivation are considered to be basic skills. However, other skills have also been incorporated into the labor required package. For instance, social skills, which include the ability to interact and communicate with colleagues, the ability to create and maintain strong relations with other companies or even to be able to communicate in the business language and solve the problems that arise, are some of the skills that the modern labor market requires.
Within this framework, researchers, international organizations and institutions such as the ILO, OECD and the World Bank are cooperating with governments to deal with the problem of the identification of the right skill needs demanded in the labor market. Additionally, on 10 June 2016 the European Commission adopted "The new Skills Agenda for Europe" and launched 10 actions to make the right training, skills and support available to people in the EU. Moreover, in 2017, the ILO initiated a programme of research, communications and product development that focuses on the issue of jobs and skills matches which is called "The ILO Global Product on Jobs and Skills Mismatch". Recently, in April 2018, EU countries adopted the Commission's proposal to revise the Europass framework to offer people better and easier-to-use tools to present their skills and obtain useful real-time information on skills needs.
In light of this recent growing attention on the skill mismatch, this paper aims to foster the debate on this issue. Research has shown that the skill mismatch and the shortage of proper skills can have adverse effects on labor market performance. In this paper I discuss on the skill needs in Europe and skill shortages and surpluses as well, with respect to basic, social, complex solving, technical, system, and resource management skills. Moreover, I examine five important dimensions of skills: information skills, communication skills, problem solving skills, software skills, and digital skills in general. For all of them negative correlation is found with unemployment rates, which suggests that these skills can improve the employment prospects of individuals. In addition, I use education controls as skill proxies to account for differences in unemployment rates across 28 European countries for the 1999-2016 time period. Both tertiary and elementary education appear to reduce unemployment for European countries, while secondary education is connected with increases in unemployment rates.
This work contributes to the existing literature in several ways. First of all, it presents a review of the literature regarding the effect of skills on labor market, not just on economy in general. Secondly, it uses up-to-date databases to make cross-country comparisons, which is a field of research that has been relatively neglected. Apart from official institutional reports, individual studies have not paid the appropriate attention to the very important issue of skill needs and its impact on labor market performance. Thirdly, to the best of my knowledge, it is the first study that uses data from the Eurostat Database, "Skills Related Statistics" to make crosscountry comparisons and interactions with unemployment rates. Hopefully, this study can contribute a more detailed understanding of how important it is to tackle skill mismatch and skill shortages for labor markets and training policies in the context of rapid and substantial changes in skill needs that happen.
The layout of this paper is as follows: at first I present the previous literature on the relationship between skills and labor market. I then refer to the skill needs and skill shortages and surpluses in Europe and afterwards I discuss on the skill characteristics across European Union and their correlation with unemployment. I continue with the regression results on the impact of different levels of education on unemployment, using European cross-country evidence and, in the end, I present the concluding remarks of my analysis.
Previous Literature on Skills and Labor Market Performance
The impact of skills on labor market performance is a topic which has attracted growing attention during the last years and has become a major concern among policy makers. The Fourth Industrial Revolution we live in is characterised by a highly technological and digital environment where new skills and interaction abilities play a fundamental role, as they directly affect our work and the way we relate to one another. A core element of this transition is the rapid change of skills required by the labor market. Within this framework, research on the role of skills on labor market performance is constantly gaining more attention. In this section I try to present a review of some of the studies on the relationship between skills mismatch and labor market performance.
Research has shown that the skill mismatch and the shortage of proper skills in the labor market can have adverse effect on employment, wages and job satisfaction. OECD (2012) suggests that skill mismatch is negatively associated with productivity within a business and can be harmful on the employment prospects of individuals because it increases the on-the-job search and turnover. In addition skill shortages are found to increase the cost of hiring and are a hindrance to the adoption of new technologies. Moreover, OECD (2014) provides evidence that in the aftermath of the global financial crisis of 2008, the skills mismatch between the skills demanded and skills supplied in the labor market increased sharply, but has also tended to recede quickly as the labor market recovers. Montt (2015) using data from the PIACC, finds that although individuals may specialize in a particular field, a skill mismatch has a negative effect on both their wage and their job satisfaction.
Regarding the impact of skill mismatch on unemployment, the majority of the literature suggests that a higher skill mismatch is likely to cause an increase on structural unemployment and an increase in the unemployment persistence. Sattinger (1993) using data from the US economy investigates the impact of skill mismatch on unemployment rates and finds that skill mismatch is related to increases in structural unemployment. Sneessens (1995) gives some evidence that skill mismatch can explain the persistence of high unemployment rates. Thissé and Zebou (2000) suggest that job mismatch (apart from firm's market power) can cause an increase in the unemployment rate in equilibrium. According to Skott and Auerbach (2005) , assuming that high-skill workers who fail to get high-skill jobs may accept low-skill positions, while low-skill workers would not have the analogous option of filling high-skill positions, this would cause an increase in unemployment, especially among low-skill workers. Olitsky (2008) using a matching model and US data finds a positive correlation between skill mismatch and unemployment.
However some part of the related literature provides mixed results on the effect of skill mismatch on unemployment. For example, Jackman et al. (1991) attempts to investigate the rise in European unemployment via the increased mismatch between labor supply and demand by skill (in addition to age and region). Using regional data for Britain and the US he found that skill mismatch cannot explain the overall rise in European unemployment. Manacorda and Petrongolo (1998) find that the rise in skill mismatch cannot explain much of the rise in unemployment in continental Europe, while it does explain a significant portion of the increase in the rate of joblessness in Britain.
Skills mismatch also affects wage levels and wage inequalities. Budría and Egido (2008) based on Spanish data for the period 1994-2001 find that skill mismatch is associated with higher wage inequalities. The majority of the empirical literature points at a negative impact of skill mismatch on average salaries of employees. For instance, McGuinness and Sloane (2011) using data for UK graduates find substantial pay penalties for over-skilling in the case of men, solely attributed to the fact that there may be real costs for men to become over-skilled. This wage penalty is also found by Quintini (2011a) who finds that being over-qualified is correlated with lower wages, result which is also found by Kelly et al. (2010) , Quintini (2011b) and OECD (2014) . Additionally, the skill mismatch may cause wage penalties also in the form of skills under-utilisation. Mavromaras et al. (2015) using data from the Australian economy find that skills under-utilization results in wage penalties, since they cause losses in productivity and damage competitiveness. However, evidence exists in literature suggesting that skills can be associated with higher wages. Robst (2008) , for example, finds that skills of some workers may not be fully used due to inefficiencies in the labor market. The wage effects for workers mismatched due to demand-related reasons are particularly large, but to some degree reflect individual skills.
Apart from these individual studies, international organizations and institutions such as the ILO, OECD and the World Bank are cooperating with countries and policy makers to tackle the problem of skill mismatch. Their aim is to investigate the skill mismatch in an effort to address skills mismatch and to narrow the gap between the supplied skills and the demand for skills. The collection and use of such information is one of the priorities listed in the employment plans of G20 countries and is a top priority in the European Union's New Skills Agenda for Europe (European Commission, 2015) .
The ILO initiated in 2017 a programme of research, communications and product development that focuses on the issue of jobs and skills matches which is called "The ILO Global Product on Jobs and Skills Mismatch". Additionally, the OECD has undertaken a programme of work in close collaboration with the World Bank, ETF, ILO and UNESCO in order to provide information about labor market needs and skill gaps. This program, among others, sets up a database of skills needs indicators, which is called World Indicators of Skills for Employment (WISE) database, to examine the skills challenges and performance of 214 countries and contains 64 indicators in the following areas: a) contextual factors, b) skill acquisition, c) skill requirements, d) skill mismatch and e) economic and social outcomes; from a comparative perspective.
Closing this review, I should mention that there is a Survey of Adult Skills as part of the Programme for the International Assessment of Adult Competencies (PIAAC) which is an initiative of OECD. In 2011 and 2012 approximately 150,000 working age adults aging 16-65 were surveyed from 24 countries in order to measure key cognitive and workplace skills that are needed in the labor market. This international survey is expected to be fulfilled in 2019 and is conducted in over 40 countries. The recent growing attention of the skill mismatch issue is also reflected by the fact that on 10 June 2016 the European Commission adopted "The new Skills Agenda for Europe" and launched 10 actions to make the right training, skills and support available to people in the EU. Finally, in April 2018, EU countries adopted the Commission's proposal to revise the Europass framework to offer people better and easier-to-use tools to present their skills and obtain useful real-time information on skills needs and trends to help them with career and learning choices.
Skill Needs and Skill Shortages and Surpluses in Europe
Skills are essential for employability in the modern workplace, as structural changes such as increased competitiveness, globalization and technological progress require even higher skills for productivity growth and secure jobs. As it was shown in the previous section, growing attention has been paid on the skill mismatch and the skill needs demanded by employers and business. In light of this challenge the OECD has undertaken an ambitious initiative to examine the level of skill needs across countries and to investigate skill shortages and surplus to use this information as a tool of dealing with the problem of unemployment and especially the structural one.
The aim of this "OECD Skills for Jobs Indicators" project is to provide information about skills shortages, surpluses and mismatch across countries. At this section I present some indicators with respect to skill needs across European countries in 2013 using data from this OECD database. Moreover, I show graphically the skill needs across European countries reporting the degree of the skills imbalance. These issues seem to be of great importance and luckily during the last years, especially since 2013, research has quantitative data to use to tackle skill mismatch and skill shortages. Table 1 presents the descriptive statistics of seven dimensions of skills as they are reported by the OECD. The Skill Needs Indicators database that I use provides an overview of the shortages and surpluses of skills across countries. To my knowledge it is the first effort to categorize the definition of skills through 35 dimensions. Regarding the distinction between skills, abilities and knowledge, skills are developed capacities that facilitate learning or performance, including basic skills; abilities are considered enduring attributes of the individual that influence performance; knowledge is organized sets of principles and facts, applying in general domains and, lastly, skills. These 35 dimensions are grouped into 7 main categories:
1. Basic Skills Content (reading comprehension, active listening, writing, speaking, mathematical skills, and science).
2. Basic Skills Process (critical thinking, active learning, learning strategies, and monitoring).
3. Social Skills (social perceptiveness, coordination, persuasion, negotiation, instructing, and service orientation).
Complex Problem Solving Skills (complex problems solving).
5. Technical Skills (operations analysis, technology design, equipment selection, installation, programming, operation monitoring, operation and control, equipment maintenance, troubleshooting, repairing, and quality control analysis).
6. Systems Skills (judgment and decision making, systems analysis, and systems evaluation).
7. Resource Management Skills (time management, management of financial resources, management of material resources, and management of personnel resources).
According to Concerning the skill mismatch across European countries using data from the OECD Skills for Jobs Database I present in table 2 an overview of skill shortages and surpluses across Europe. Skill shortages arise when employers are unable to recruit staff with the required skills in the accessible labor market and at the going rate of pay and working conditions due to a lack of an adequately skilled workforce. They can be broadly defined in terms of an inadequate supply of workers in high-demand occupations and/or an inadequate supply of skills required to perform the daily tasks associated to such occupations. On the other hand skill surpluses are characterized by a relatively high supply and low demand for a given skill. They can be identified by high unemployment (OECD, 2017: 29) .
Blue cells at table 2 indicate skill shortages and grey cells surpluses. The darker the color the bigger the imbalance is. When the color is darker blue a critical shortage is defined produced from observations in the top quartile (above the 75th percentile) of all positive values across countries and skills. When the color is darker grey a critical surplus is defined represented by the observations in the bottom quartile (below the 25th percentile) of the negative values.
Countries which have higher economic growth and economic indicators seem to appear skill shortages among content skills (reading comprehension, writing, speaking and active listening), process skills (e.g. critical thinking, learning strategies, and active learning and monitoring), complex problem solving skills and social skills (especially instructing and social perceptiveness). The shortages are biggest in Finland, Luxembourg, the Netherlands, Ireland, Iceland, Belgium and Germany. Skill surpluses appear for technical skills (repairing, equipment maintenance, operation and control, operation monitoring). Finally, it has to be noted that while some skills are in shortage in all countries, there are no skills that are in surplus across all countries. 
Skill Characteristics across European Union and Unemployment Rates
The analysis On 10 June 2016, the European Commission published the new "Skills Agenda for Europe" which is a package of measures in order to face concrete skills problems to ensure that European citizens will be better equipped with the right skills that are needed in a modern working environment. This agenda has a strong employment orientation and aims to tackle the skill mismatch in the European labor market and to accelerate the upskilling process. Currently, the new "Skills Agenda for Europe" includes 10 actions:
1.
Upskilling Indeed, skills are a basis for boosting the employment prospects and enhancing the career prospects. Within this framework, the quantification and the measurement of the skills required by the modern labor market is an issue that has gained growing attention and some international organizations cooperate with governments towards this direction. The OECD launched initiatives in the frame of the PIAAC, PISA, TIMMS and PIRLS surveys with data across countries. However, this data is not continuous and refer to a single year.
As far as I know, the only database which provides continuous data with respect to the skills' measurement is available by Eurostat. However, this database may be up-to-date, but it refers only to a three-year period from 2015 to 2017. Nevertheless, it is a remarkable and the first serious effort to quantify skills, during a continuous time period. Hopefully, this database will be of significant use in the years to come. In the light of the priority that has been given to the skill mismatch issue, the ability to measure a quality variable like skills will be of great benefit for related policy makers, governments and individuals.
In this section I discuss on five important dimensions of skills of individuals and present the conceptual framework on how they are measured and some descriptive statistics using European cross-country evidence. These dimensions are: a) information skills, b) communication skills, c) problem solving skills, d) software skills, and e) digital skills. According to the variety or complexity of activities performed, two levels of skills ("basic" and "above basic") are computed for each of these dimensions. It also has to be noted that the analysis regards only the supply side and not the demand size by the firms and reveals the role of some significant skills and how they are associated with the unemployment rates in European countries.
a) Information skills
According to the Eurostat Database, information skills are defined in a digital competence framework and are measured as the ability to identify, locate, retrieve, store, organize and analyze digital information, judging its relevance and purpose. The activities used for calculating the information skills are: i) copied or moved files or folders; ii) saved files on internet storage space; iii) obtained information from public authorities/services' websites; iv) finding information about goods or services; v) seeking health-related information. This variable is categorized into two levels, basic information skills when one activity is performed and above basic information skills when more than one activity is performed.
Theoretically, these skills help you to identify, find, evaluate and manage the information that you need so that you can effectively and efficiently find the right material for your work. These techniques obtained primarily though studying, mentoring and experience should play a key role in the modern workplace Table 1 depicts the statistics on the information level skills in the E.U. (28) across countries for the period 2015-17. 
b) Communication Skills
Communication skills refer to the ability to communicate, share resources through online tools, link with others and collaborate through digital tools, interact with and participate in communities and networks, cross-cultural awareness. The activities used for calculating the communication skills include: i) sending/receiving emails; ii) participating in social networks; iii) telephoning/video calls over the internet; iv) uploading self-created content to any website to be shared. The levels of communication skills are: "basic communication skills" if one activity is performed and "above basic communication skills" if more than one activity is performed.
In the current labor market framework communication, as an act of transferring information from one place to another, seems to be an essential asset for an employee or a potential worker. More specifically, the ability to communicate effectively with superiors, colleagues, and staff is crucial, no matter what industry you work in. 
c) Problem Solving Skills
Eurostat Database defines problem solving system skills as the ability to identify digital needs and resources, make informed decisions as to which are the most appropriate digital tools according to the purpose or need, solve conceptual problems through digital means, creatively use technologies, solve technical problems, and update one's own and others' competences. Activities used for calculating the problem solving skills are listed into two categories-lists A and B.
List A includes: i) transferring files between computers or other devices; ii) installing software and applications (apps); and iii) changing settings of any software, including operational system or security programs. List B includes: i) online purchases (in the last 12 months); ii) selling online; iii) used online learning resources; and iv) internet banking. The Eurostat Database mentions two levels of this variable: a) basic when one or more activities only from A or only from B are answered, and b) above basic, if at least one activity from A and B is reported. To calculate the software skills Eurostat Database uses two lists. List A includes these activities: i) used word processing software; ii) used spreadsheet software; iii) used software to edit photos, video or audio files, while list B those ones: i) created presentation or document integrating text, pictures, tables or charts; ii) used advanced functions of spreadsheet to organize and analyze data (sorting, filtering, using formulas, creating charts); iii) have written a code in a programming language. Two levels of software skills are reported, basic if one or more activities form list A and none from list B, and above basic if at least one activity from list B. In modern labor market, digital skills are highly valued and required. Indeed, in the forthcoming years, digital skills will be vital part of the skill-package for future employees. Within the framework of a constantly changing working environment, the European Commission is promoting various initiatives aimed at increasing training in digital skills for the workforce which have been previously discussed at sections 1 and 2. Digital skills are a key skill for competitiveness and comparative advantage in the workplace.
The variable "digital skills" that is used in this part also comes from the Eurostat Database. It relates to internet or software use and combines all previous four skills. Once again I use the variables "basic" and "above basic" generated by the same Eurostat Database. Individuals with a "basic" level of skills are those who generated at least one "basic" but no "no skills" in all 4 domains, while those with "above basic" digital skills are considered those who provided the "above basic" answer through the activities they performed in all 4 domains. According to table 3 , Luxembourg, Netherlands, Denmark, Finland, Sweden and Germany appear to have the highest (above basic) levels of information skills. At the same time, these countries report very low unemployment rates. Through the whole sample, the correlations between "basic information skills " and "unemployment rates" variables are -0.0371, -0.0764 and -0.107 for 2015 " and "unemployment rates" variables are -0.0371, -0.0764 and -0.107 for , 2016 " and "unemployment rates" variables are -0.0371, -0.0764 and -0.107 for and 2017 " and "unemployment rates" variables are -0.0371, -0.0764 and -0.107 for , respectively. Similarly, correlations between "above basic information skills" and "unemployment rates" are -0.334, -0.2772 . In all cases information skills are associated with lower unemployment rates. The relationship becomes more negative in the above basic information skills measure, implying that information skills is an important tool to reduce unemployment in the European Union.
Regarding table With respect to table 6, I observe that countries with the highest values are Luxembourg, Denmark, Netherlands, UK, and Sweden which have low unemployment rates. The lowest values of software skills are reported for Romania and Bulgaria. As one would expect, all correlations are negative. Correlations between "basic software skills " and "unemployment rates" are -0.1759, -0.1575 and -0.075 for 2015, 2016 and 2017, respectively . Correlations between "above basic software skills" and "unemployment rates" are a little higher with values -0.2309 values -0. , -0.1521 values -0. and -0.1658 values -0. for 2015 values -0. , 2016 values -0. and 2017 shows the statistics regarding the digital skills and the their negative relationship with unemployment. All correlations are negative with values -0.1706, -0.2552 and -0.1578 for the variable "basic digital skills" for 2015, 2016 and 2017, respectively and values being -0.3461, -0.2313 and -0.2281 for 2015, 2016 and 2017 for the "above basic digital skills" variable.
Summarizing, I would say that for all five dimensions of skills I have found negative correlation between skills and unemployment rates. Remarkably, in the case of "above basic" measurement the correlations become even higher. It is clearly an indication that information, communication, problem solving, software and digital skills in general can be used as a useful tool to tackle the problem of unemployment in Europe. Obtaining these skills can reduce the skill mismatch in the workplace and improve the employment prospects. However, it is simply a correlation analysis and one cannot draw secure conclusions. Nevertheless, the Eurostat statistics database with respect to the Skills in Europe has a lot to offer and hopefully will be used by governments and labor market policy makers. In the following section I perform a regression analysis to investigate the factors which affect unemployment rates using European cross-country evidence. I include different levels of education, since it is a key element in the skill-obtaining process.
Estimates of the Effect of Education on Unemployment in Europe
It would be ideal if researchers had data on skills characteristics across countries for many consecutive years to work with. However, as far as I know, the databases by Eurostat and OECD which are the only databases that provide data on skill mismatches and skills needs as part of programs they perform. OECD data for skill needs refer to a single year (2013) while data from PIAAC, even though really interesting especially, since they are micro-data, they are not continuous. On the other hand data from Eurostat cover the 2015-17 period. In this section I use education controls as skill proxies to account for differences in unemployment rates across 28 European countries from 1999 to 2016.
Generally, studies which investigate the effect of various variables on unemployment use various methods and equations. However, there is an empirical study and the model in its basic form is:
UR t = a 0 + a 1 GDPgrowth t + X t + ε t (1) Where, UR is the dependent variable that corresponds to the unemployment rates.
GDP growth represents the annual GDP growth rates in percentage, and X is a set of control variables to capture all the other factors which have an impact on unemployment. In my analysis, I use three different measurements of education i) share of labor force with elementary education, ii) share of labor force with secondary education and, iii) share of labor force with tertiary elementary education, all expressed in percentage of labor force. In what follows I estimate the effect of these three levels of education on unemployment rates across a sample of 28 European countries for the 1999-2016 time period.
These countries are Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Luxembourg, Netherlands, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, United Kingdom, Bulgaria, Lithuania and, Romania. Data for unemployment rates were extracted from OECD.stat.  LFS by sex and age -indicators, for GDP Growth from OECD.stat.  GDP, volume -annual growth rates in percentage, and for the three measurements of education from OECD.stat.  "Educational Attainments of the Labour Force". GDP Growth is used as a demand side control and as a business cycle control as well. Additionally, I include (fixed) country effects in order to lessen the biases stemming from persistent differences in unemployment rates that are associated with long-standing characteristics of a country's labor market. The country fixed effects are used to control for the factors which explain differences in unemployment rates across countries. Moreover, I add year effects to control for global shock or policies that might influence unemployment rates in all countries.
Therefore, the econometric specification that I use complies with the general form above and is as follows:
Y u it is the error term. All regressions have been carried out on the econometric program STATA and the standards errors are robust to heteroskedasticity. to account for these differences. Indeed, in column (8) the value of R-square increases to 0.6321 and the value of the Hausman test is 0.000, which both point to the addition of fixed effects into the model.
Estimations of table 8 reveal that being a graduate of tertiary education increases employment prospects. Nevertheless, having a low level of education (elementary) is also positively connected with employment. On the other hand, obtaining a medium level of education (secondary) is associated with higher unemployment rates. These findings indicate that there is not a positive and linear relationship between educational attainment and unemployment. This inverted u-shaped connection can be explained by the fact that in some industries, employers seek to hire low-skilled employees in order to avoid paying high salaries. For instance, countries that are more industrized or labor intensive, may not need highly educated workforce so that firms will have lower salary costs. In this case a large amount of labor is required to produce goods or services, even if workforce is low-skilled.
Conclusions
One of the major concerns in modern labor market is to facilitate the skill matching and to cope with the problem of skills mismatch. In this framework, the search for those skills that improve employment opportunities and career prospects, is one of the most important issues. In this paper, initially, I present a review of the literature regarding the impact of skills on labor market. Research has shown that the skill mismatch and the shortage of proper skills can have adverse effects on labor market performance. Secondly, I discuss on the skill needs in Europe and skill shortages and surpluses as well, with respect to basic, social, complex solving, technical, system and resource management skills. In general, Luxembourg, Finland and the Netherlands reported the highest values, while Lithuania, Cyprus and Hungary the lowest ones.
Moreover, I examine five important dimensions of skills: information skills, communication skills, problem solving skills, software skills and digital skills in general. For all of them I have found negative correlation between them and unemployment rates, findings which suggest that these skills can reduce the skill mismatch in the workplace and improve the employment prospects. Finally, I estimate the effect of three levels of education on unemployment rates across a sample of 28 European countries for the 1999-2016 time period. Both tertiary and elementary education seem to reduce unemployment for European countries, while secondary education is connected with increases in unemployment rates.
